Detlef Knappe
(knappe@ncsu.edu)

enter for CHHE Forum
ealth and the Wilmington, July 26, 2017

. Environment

ED_002096A_00001704-00001



e
=1 the manufacturing process, and sometimes

= the use of products containing PFASs

Non-stick coatings

 Grease- and oil-resistant
coatings for paper products

« Water repellent fabrics

« Stain-resistant coatings for
fabrics, carpets, and leather

* Firefighting foams

Center for

http://www.sixclasses.org/

Health and the
Environment
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Two types of PFAS have been
heavily studied - -

Perfluorooctanoic acid Common uses:
(PFOA / C8) Goretex, Teflon
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Perfluorooctane sulfonate Common uses:
(PFOS) Firefighting, stain repellent
FR FR FR F
803

F FF FF FF F

ED_002096A_00001704-00003



PFOA(C8)... R FR FR F
FL A AN The two
‘ - ' compounds
F FF FF FF F _ are very
- o similar to
Was each other
oy ]

replaced F~ -~ s

by GenX... /N /N or

!

To manufacture
Teflon products

ttttt

ED_002096A_00001704-00004



Once we are exposed to PFASSs, they stay
in the body for a long time

 We have some data for humans

= the time it takes for the concentration
of a substance to decrease by half

* We often rely on animal models to inform these...

ur
best guess at

its half-life
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Affected

Communities
(Wood County, WV)

@

(3 epidemiol

Probable
links to:

Kidney cancer
Testicular cancer
High cholesterol
Ulcerative colitis
Pregnancy-induced
hypertension
Thyroid disease
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To protect the public from adverse
health effects, the EPA creates
health- based guidelines

EPA Health Advisory

(May 25, 2016)

PFOS + PFOA (C8):
70 ng/L (parts per trillion)

NC DHHS

Health Goal
(July 14, 2017)

GenX:
140 ng/L (parts per trillion)
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Raw water
Finished water
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Raw water

Finished water
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Peak area counts of emerging PFASs
at a WTP in Community C
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Center for
Human

Health and the Sun et al. (2016) ES&T Letters
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Hoffer WTP Raw Water

Hoffer WTP Finished Water! ||

Huske Dam

Tar Heel

Lock and Dam 2

Elwell Ferry

Lock and Dam 1
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Peak area counts of emerging PFASs in Cape Fear River

2 PFO30A 1 PFO2HxA & PFMOAA @ PFMOPrA & PFMOBA
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. Raw water
Finished water
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6/22

NC DEQ Health
Goal = 140 ppt

GenX Concentration (ppt)
n
-
-

6/26 6/28 6/30

Sweeney WTP 1 2 3 4
e (Finish Water) Home Tap Water
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* Reverse osmosis (under-the-sink)
— D systems

* Granular activated carbon (whole house)
— 1 system

* Granular activated carbon & ion
exchange (IX) resin (whole house)

— 1 system
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Tap
Water

Treated Al ds <10
Water compounds ppt
0 100 200 300 400

Concentration (ppt)

Tap
Water

Treated
Water
0 100.000 200.000 300.000
Peak Area Counts
GenX C4 C5 C6
C9 C10 PFBS PFHXS
PFMOPrA PFMOBA 1| PFO2HxXA PFO30A

Date: June 30

Device:
APEC RO-45

Water:

Cape Fear Public
Utility Authority
(Sweeney WTP)

C7 =8
PFOS I PFMOAA
 PFO4DA
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Tap
Water

Treated All com nds <10 ppt
Water compounds pp
0 100 200 300 400

Concentration (ppt)

Tap
Water

Treated
Water
0 100,000 200,000 300,000
Peak Area Counts
GenX C4 C5 C6
C9 C10 PFBS PFHXS
PFMOPrA PFMOBA 1| PFO2HxXA PFO30A

Date: June 30

Device:
Kinetico K-5

Water:

Cape Fear Public
Utility Authority
(Sweeney WTP)

C7 =8
PFOS I PFMOAA
 PFO4DA
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Tap
Water

Treated
Water

0 100

200 300 400
Concentration (ppt)

Tap
Water

Treated
Water
0 100,000 200,000 300,000
Peak Area Counts
GenX C4 C5 C6
C9 C10 PFBS PFHXS
PFMOPrA PFMOBA 1| PFO2HxXA PFO30A

Date: June 30

Device:
Culligan Aqua-Cleer

Water:

Cape Fear Public
Utility Authority
(Sweeney WTP)

C7 =8
PFOS I PFMOAA
 PFO4DA
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Tap

Water
bost. Date: June 30
SACIX Device:
Post-RO | All compounds <10 ppt Puronics Clarius IGEN (GAC)
: : : Puronics Defender IGEN (1X)
0 100 200 300 400  Puronics Micromax 7000 (RO)
Concentration (ppt)
Tap Water:
Water ]
bost. Capc? Fear Pu_bllc
GAC/IX Utility Authority
Post-RO (Sweeney WTP)
0 100,000 200,000 300,000
Peak Area Counts
GenX C4 5 C6 C7 0 C8
C9 C10 PFBS PFHXS PFOS ' PFMOAA

PFMOPrA PFMOBA  © PFO2HXA PFO30A 7 PFO4DA
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Tap
Water

Treated
Water
0 100 200 300 400
Concentration (ppt)
Tap
Water
Treated
Water
0 100,000 200,000 300,000
Peak Area Counts
GenX C4 C5 C6
C9 C10 PFBS PFHXS
PFMOPrA PFMOBA 1| PFO2HxXA PFO30A

Date: June 30

Device:
Aquasana EQ-1000

Water:

Cape Fear Public
Utility Authority
(Sweeney WTP)

C7 =8
PFOS I PFMOAA
 PFO4DA
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